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Proton Magnetic Resonance Spectroscopy (1H-MRS) can be used to detect cerebral 
metabolites including N-acetylaspartate (NAA)， creatine (Cr) and choline (Ch). Hence， 
clinical applications of this method for neuropediatric diseases can be expected. However， 
regarding neuronal migration disorders， there have been only a few reported studies. We 
therefore examined the lH-MRS in six patients with migration disorders， ages ranged 
from 8months to 28years 10months with a mean of 10years 10months. Investigation was 
performed using Magnetom H15 (Siemens) with a repetition time of 1500 msec and an echo 
time of 270msec. The ratio of NAA/Cr， Ch/Cr were examined. The volume of interest 
with the size of 2 x 2 x 2 -3 x 3 X 5cm3 was chosen in the area including lesions， and a 
contralateral area without lesions was also investigated. Results were as follows. 1) The 
ratio of NAA/Cr was low in the area with lesions in al 6cases; 1.41， 1.95，2.27 and 1.71 in 
cases with heterotopic gray matter， 0.99 in one case with polymicrogyria， and 1.30 in one 
case with hemimegalencephaly， contrasted with a contralataral area without lesions: 1.89， 
2.89， 2.87， 2.55， 3.26， 2.03， respectively. 2) The ratio of Ch/Cr showed no consistent differ-
ence between the area including lesions and contralataral area without lesions. Our 
findings of a decreased NAA/Cr ratio can be inferred to reflect the decreased numbers of 
neuronal cel population， orreduced metabolism in the lesions. 






フイ (magneticresonance angiography: MRA) 
の他に，磁気共鳴スベクトロスコピー (magnetic
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15N， 19F， 23Naなどであるが，中でも lH-MRSは
感度が高〈測定が比較的容易でN-acetylaspartate






























症例 年令(性) 病 変
また，神経遊走障害の分類，障害部位，合併症も同
時に表に示した。神経遊走障害の分類はheter叫 opic







使用した装置は Siemens社製 MagnetomH15 
(1.5tesla)で，測定にはstimulatedecho acquisition 
mode， STEAM法を用いた。測定条件は TR1500 
msec， TE 270 msec，積算回数320回て二水抑制には




























1 8 m(M) heterotopic gray matter 右前頭葉 てんかん，精神遅滞
2 1 Y 3 m(M) heterotopic gray matter 右前頭葉 てんかん，精神遅滞
3 1 Y 2 m(M) heterotopic gray matter 左頭頂葉 睡眠障害
4 21Y 2m(F) heterotopic gray matter 左前頭~頭頂葉 てんかん
5 28 Y 10m(F) polymicrogyria 左前頭~頭頂葉 てんかん
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図1 定例 1(heterotopic gray matter)におけるlH-MR5
左が病変を含む領域 (MRI上黒四角)，右が対称、側 (MRI上白四角)におけるスベクトル
NAA: N-acetylaspartate， Cr: creatine， Ch: choline 
NAA 
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図2 症例2(heterotopic gray matter)におけるlH-MR5
右が病変を含む領域 (MRI上黒四角)，左が対称側 (MRI上白四角)におけるスペクトル
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図3 症例3(heterotopic gray matter)におけるlH-MR5
右が病変を含む領域 (MRI上黒四角)，左が対称側 (MRI上白四角)におけるスベクトル
N AA : N -acetylaspartate， Cr: creatine， Ch: choline 
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図4 定例4(heterotopic gray matter)におけるlH-MRS
右が病変を含む領域 (MRI上黒四角)，左が対称側 (MRI上白四角)におけるスペクトル
NAA:N・acetylaspartate，Cr: creatine， Ch: choline 
NAA 
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国5 症例5(polymicrogyria)におけるlH-MRS
右が病変を含む領域 (MRI上黒四角)，左が対称、側におけるスペクトル
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図S 定例6(hemimegalencephaly)におけるlH-MRS
左が病変領域 (MRI上黒四角)，右が対称側 (MRI上白四角)におけるスペクトル
NAA: N-acetylaspartate， Cr: creatine， Ch: choline 
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神経遊走障害の MRスペクトロスコピー
表2 6症例における NAAlCrおよび Ch/Cr比
症例 NAA/Cr比 Ch/Cr比
1 1.41 (1.89) 2.13 (1.82) 
2 1.95 (2.89) 1.75 (2.19) 
3 2.27 (2.87) 0.97 (1.16) 
4 1. 71 (2.55) 1.05 (1.72) 
5 0.99 (3.26) 0.49 (1.29) 
6 1.30 (2.03) 1.62 (1.83) 
( 1内の数値は対称測定部位における同比



































低ド(頭頂部;2. 55:tO. 53，前頭部;2.11:t:1.75)， 
ChJCr比は高い(頭頂部;1. 35:tO. 26，前頭部;























































1) Bloch F， Hansen WW， Packard ME: Nuc1ear induc-
tion. Phys Rev (1946) 69， 127. 
2) Purcell EM. Torrey HC and Pound RV : Resonance 
absorption by nuc1ear moments in a solid. Phys Rev 
(1946) 69. 37-38. 
3) Moon RB and Richards JH: Determination of 
intracellular pH by 31P magnetic r田onance.J Biol 
Chem (1973) 248， 7276-7278. 
4) Cresshull 1， Dawson MJ and Edwards RHT : Human 
muscle analyzed by 31P nuc1ear magnetic r目。nance
in intact subjects， J Physiol (1981) 317， 18. 
5) Cady EB， Costello AM del and Dawson MJ: Non. 
invasive investigation of cerebral metabolism in new-
born infants by phosphorus nuc1ear magnetic reso・
nance spectroscopy. Lancet (1983) 1， 1059-1062. 
6) Koller KJ， Zacker R and Coyle JT: N-acetyl-
aspartyl-glutamate : regional levels in rat brain and 
the effects of brain lesions as determined by a new 
HPLC method. J Neurochem (1984) 43， 1136-1142. 
7) van der Knaap MS， van der Grond J， Luyten PR， den 
Hollander JA， Nauta JJP and Valk J : 1H and 31P 
magnetic resonanc怠 spectroscopyof the brain in 
degenerative cerebral disorders. Ann Neurol (1992) 
31， 202-211. 
8) Asakura T and Sasahira M: Magnetic r田onance
spectroscopy and chemical shift imaging of the brain. 
Neuroscience (1994) 20， 83-101. 
9) Hanefeld F， Kruse B， Holzbach U， Christen HJ， 
Merboldt KD， Hanicke W and Frahm J: 
Hemimegalencephaly : Localized proton magnetic 




発達 (1995)27， 138ー 145.
1) Preul MC， Leblanc R， Cendes F， Dubeau F， Reutens D， 
Spreafico R， Battaglia G， Avoli M， Langevin P， 
Arnold DL and Vi1emure JG : Function and organi. 
zation in dysgenic cortex. Case report. J Neurosurg 
(1997) 87， 113-121. 
12) van der Knaap MS， van der Grond J， van Rijen PC， 
Luten PR， Faber JAJ. Valk J， and Wi1emse K : Age 
dependent changes in localized proton and phospho. 





14) Siesjo BK， Folbergrova J， MacMi1an V: The effect of 
hypercapnia upon intracellular pH in the brain， 
evaluated by the bicarbonate-carbonic acid method 
and from the creatine phosphokinase equilibrium. J 
Neuro.chem (1971) 19， 2483-2495. 
15)成瀬昭二:磁気共鳴法による脳の代謝機能画像一小児
神経疾患への適用を中心に一.脳と発達(1994)26， S82. 
16) Barkovich A]， Chuang SH and Norman D: MR of 
Neuronal Migration Anomalies. Am J Radiol (1988) 
150， 179-187. 
(平成10年10月29日受理)
- 34ー
